Overexpression of BMP-2 modulates morphology, growth, and gene expression in osteoblastic cells.
Bone morphogenetic proteins (BMP) play a pivotal role in growth and differentiation of osteoblastic lineage cells. BMPs are potent stimulators of bone formation in various animal models. To understand the mechanism of BMP action in bone cells, we have investigated the effects of overexpression of the BMP-2 gene on proliferation and differentiation of UMR-106 rat osteosarcoma cells. A stable UMR-106 cell line overexpressing the BMP-2 gene was established by transfection of cells using a mammalian expression vector harboring human BMP-2 cDNA followed by G418 selection. After introduction of the BMP-2 gene, UMR-106 cells appeared more spindle-shaped in morphology compared to the predominantly cuboidal appearance of the parental cells. Overexpression of BMP-2 markedly inhibited proliferation as measured by cell counting and [3H]thymidine incorporation assays. Extracellular matrix (ECM) derived from cells overexpressing BMP-2 exhibited a less supportive effect on proliferation of UMR cells than did ECM derived from parental cells. Furthermore, cell-cell communication through gap junctions was reduced more than 50% as determined by nondisruptive fluorescent dye transfer assays. Overexpression of BMP-2 significantly stimulated expression of osteocalcin and alkaline phosphatase genes, indicating its role in osteoblastic differentiation. There was little effect on osteopontin gene expression.